STIRBISTG PROCESS.

components have escaped.    It is not necessary, however  that th
stirring be carried on continuously during this period- in fact >'
batter to stir the melt intermittently, because during this stirr **
period the temperature of the furnace necessarily falls and the   ^f
is cooled somewhat.    Thus by stirring for 15 minutes  and th
closing up the furnace and allowing it to attain a high tempera*
ture, the chemical reactions  take  place more rapidly and  th
is less chance for great differences in concentration to be set u^
Such stirring is best done by hand and an effort is made to stir up-and
down and in-and-out with a spiral motion.   This part of the process
mixes the melt thoroughly and aids bubbles to escape.    The stirring
should not be done so rapidly that escaping bubbles are carried down
into the melt.    Toward the end of this process the characteristic
stage of the reaction known as the "boil" of the molten glass begins
and stirring by machine may now commence.

As an aid to hand stirring, blocking may be used; this mode of treat-
ment aids also in the finishing of the melt. Blocking consists essentially
in introducing into the melt a highly volatile substance, such as water
or arsenious oxide, or ammonium nitrate, which produces a sudden
evolution of gas; this gas, on escaping through the melt, agitates it
violently and tends not only to mix the melt, but also to sweep out
any fine bubbles which may be held in it. The method of blocking'has
been used for many years in the plate and window glass industry and
derives its name from the fact that blocks of wood soaked in water and
held by a proper clamp are commonly thrust down into the melt-
the intense heat causes a violent evolution of steam from the water,
which produces the desired effect. Lumps of arsenious oxide answer
the same purpose; also sticks of ammonium nitrate. An iron rod is
used almost invariably in this connection and inevitably introduces
a certain amount of iron into the melt. For optical glass this would
be serious if the amount were appreciable, and care should be taken to
employ clean iron rods free from scale. The method of blocking can not
entirely replace hand stirring because the whole blocking action lasts
for an exceedingly short time; but as an aid in fining the glass and
in bringing about an open boil, blocking may be advantageous. The
blocking is most effective if introduced at the beginning of the " open
boil" stage of the melt. The injection of blocking material should
be repeated several times in rapid succession, to be followed after
an interval of 10 to 20 minutes by a second series of similar injections.

The glass is now fairly homogeneous and the task is to attain still
greater homogeneity. This is best attained by mechanical stirring at
temperatures slightly below the fining temperatures. During the
melting process the glass is in a constant state of change. Volatili-
zation of certain components of the melt proceeds at an appreciable
rate from the time the batch enters the pot until after the pot has
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